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(54) WATER-INSOLUBLE SUSTAINED-RELEASE COMPOSITION. ITS PREPARATION AND 
METHOD FOR PRODUCING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a water-insoluble particulate preparation easily 
producible in high yield, effective for stabilizing G-CSF by precipitation and keeping the drug 
effect for several days in vivo by the sustained release effect. 

SOLUTION: The particulate preparation is composed of a protein or peptide having medicinal 
action and forming a precipitate with zinc ion, a protein free from remarkable medicinal action 
and forming a precipitate with zinc ion. zinc ion and an acidic mucopolysaccharide. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The protein which has the drug effect which forms zinc ion and precipitate or a 
peptide, zinc ion, protein without the main drug effect which forms precipitate and zinc ion. and 
the water-insoluble nature sustained-release constituent that consists of an acid 
mucopolysaccharide object. 

[Claim 2] The water-insoluble nature sustained-release constituent according to claim 1 
characterized by the protein or the peptide which has said drug effect being G-CSF, IL-2, 
ETANASEPUTO, or an antibody. 

[Claim 3] The water-insoluble nature sustained-release constituent according to claim 1 

characterized by the content in the protein which has drug effect, or the water-insoluble nature 

sustained-release constituent of a peptide being at least 0.01 % of the weight. 

[Claim 4] The water-insoluble nature sustained-release constituent according to claim 1 

characterized by protein without said main drug effect being a human serum albumin or gamma 

globulin. 

[Claim 5] The water-insoluble nature sustained-release constituent according to claim 1 
characterized by the content in the water-insoluble nature sustained-release constituent of 
protein without said main drug effect being at least 1 % of the weight. 
[Claim 6] The water-insoluble nature sustained-release constituent according to claim 1 
characterized by the content in the water-insoluble nature sustained-release constituent of said 
zinc ion being at least 1 % of the weight. 

[Claim 7] The water-insoluble nature sustained-release constituent according to claim 1 
characterized by said acid mucopolysaccharide object being at least one of chondroitin sulfate, 
hyaluronic acid, heparin, a heparan sulfate, dermatan sulfate or keratan sulfates, and the salts of 
those. 

[Claim 8] The water-insoluble nature sustained-release constituent of the protein content in 
which the content in the water-insoluble nature sustained-release constituent of said acid 
mucopolysaccharide object does not have main drug effect according to claim 1 characterized by 
a certain thing 1/100 or more. 

[Claim 9] The water-insoluble nature sustained-release constituent characterized by freeze- 
drying a water-insoluble nature sustained-release constituent according to claim 1 . 
[Claim 1 0] A water-insoluble nature sustained-release constituent given in either of claim 1 to 
claims 9 characterized by being the gestalt to which said water-insoluble nature sustained- 
release constituent fitted subcutaneous injection, intradermal injection, and an intramuscular 
injection. 

[Claim 11] The water-insoluble nature sustained release drug characterized by consisting of 
having added the additive which can be received in galenical pharmacy to the constituent 
according to claim 1 if needed. 

[Claim 1 2] Pharmaceutical preparation according to claim 1 1 characterized by said additive 
which can be received in galenical pharmacy being a lactic-acid glycolic-acid polymer, a lactic- 
acid polymer, a surfactant, antiseptics, or a stabilizing agent. 

[Claim 13] Pharmaceutical preparation characterized by freeze-drying pharmaceutical 
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preparation according to claim 1 1 . 

[Claim 14] Pharmaceutical preparation given in either of claim 1 1 to claims 13 characterized by 
being the gestalt to which said pharmaceutical preparation fitted subcutaneous injection, 
intradermal injection, and an intramuscular injection. 

[Claim 15] The manufacture approach of the water-insoluble nature sustained-release 
constituent which mixes the protein which has the drug effect which forms zinc ion and 
precipitate or the solution of a peptide, the solution of zinc ion and protein without the main drug 
effect which forms precipitate, the solution of zinc salt, and the solution of an acid 
mucopolysaccharide object, and is produced. 

[Claim 16] (1) The manufacture approach of the water-insoluble nature sustained-release 
constituent according to claim 1 which mixes the solution of the protein which has the drug 
effect which forms zinc ion and precipitate, or a peptide, and the solution of zinc salt, carries out 
precipitate creation, and is characterized by subsequently mixing (2) zinc ion, the solution of 
protein without the main drug effect which forms precipitate, and the solution of an acid 
mucopolysaccharide object. 

[Claim 1 7] The manufacture approach of the water-insoluble nature sustained-release 
constituent according to claim 1 which considers the water-insoluble nature sustained-release 
constituent by the manufacture approach according to claim 1 5 or 1 6 as precipitate according to 
centrifugal separation, and is characterized by re-suspending the precipitate with a zinc salt 
solution [claim 1 8] It is 1 ,000 x g at least about the centrifugal separation of claim 1 7. The 
manufacture approach of the water-insoluble nature sustained-release constituent according to 
claim 1 characterized by carrying out. 

[Claim 1 9] The manufacture approach of the water-insoluble nature sustained-release 
constituent according to claim 1 characterized by mixing the protein which has the drug effect 
which forms said zinc ion and precipitate or the solution of a peptide, the solution of zinc ion and 
protein without the main drug effect which forms precipitate, the solution of zinc salt, and the 
solution of an acid mucopolysaccharide object on condition that pH 4.5-8.5. 



[Translation done.] 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 2006/07/06 



JP,2003-081865,A [DETAILED DESCRIPTION] 



1/8 ^— V 



♦ NOTICES * 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] The water-insoluble nature sustained^release constituent which carried 
out coprecipitation of the protein which does not have main drug effect although this invention 
forms the protein or the peptide, the zinc ion, and precipitate which have the drug effect which 
forms zinc ion and precipitate by addition of zinc salt to the bottom of acid mucopolysaccharide 
existence, its pharmaceutical preparation, and its manufacturing method. The protein or the 
peptides which form zinc ion and precipitate in detail, such as G~CSF, the protein which does 
not have main drug effect although zinc ion and precipitate are formed, an acid 
mucopolysaccharide object, the water-insoluble nature sustained-release constituent using the 
water-insoluble nature precipitate which consists of zinc ion, and its manufacturing method list - 
- it is related with the sustained release drug using it. 
[0002] 

[Description of the Prior Art] G-CSF pharmaceutical preparation is used to current, and the 
disease and symptom by which reduction in neutrophil leucocyte is accompanied. Although the 
medication method is an intravenous injection, subcutaneous injection, intravenous drip, etc., 
administration is that it is prescribed for the patient every day by 1 time per or 2 times day. This 
is because G-CSF more than a certain concentration needs to exist in blood in order to maintain 
drug effect to the top where the blood Nakayasu quality of G-CSF is bad and where a half-life is 
short. Therefore, the patient had forced a burden called administration every day, and has led 
also to extensive use of G-CSF. Therefore, pharmaceutical preparation-ization for maintaining 
the blood drug concentration of G-CSF is needed. 

[0003] Some amino acid of current and G-CSF is permuted, and although the pharmaceutical 
preparation of the variant which extended the half-life is also used, the half-life has not resulted 
in the improvement of the count of administration in about 2 times. Moreover, although 
development of PEG-ized G-CSF which added the polyethylene glycol (PEG) to some of lysine 
residue of G-CSF is also made, if the fall of the activity by PEG-izing, antigenic, a production 
cost, etc. are taken into consideration, development of the blood-drug^concentration 
maintenance pharmaceutical preparation of still more desirable G-CSF is desired. 
[0004] Although gradual release-ization of a drug is a good means to maintain long duration drug 
concentration in the living body, if stability is considered when using protein, not much excessive 
conditions cannot be used but will receive many limits in production of the gradual release 
pharmaceutical preparation. 

[0005] It is very HwMe***** about difficulty to look for the quiet conditions which the conditions 
which precipitate according to a proteinic class differ, and form precipitate, although there is a 
method of building and using precipitate on conditions quiet as easy proteinic gradual-release- 
izing. Furthermore, the condition must promise high yield. Although precipitate with isoelectric 
point precipitate, a salting-out, and a metal ion etc. can be applied and zinc suspension 
pharmaceutical preparation is actually used by clinical by the insulin as an approach of settling 
protein, the dissolution of precipitate does not make effectiveness maintain for several days 
early in the living body. Therefore, the gradual release pharmaceutical preparation which added 
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the device further, not using the protein made precipitate for maintaining drug effect several 
days as it is is needed. 

[0006] Or although the effectiveness expected from the protein of the basicity which has gel and 
compatibility for acquiring the gradual release effectiveness in this case, or heparin affinity 
although the gradual release agent which uses hydro gel using gelatin, hyaluronic acid, etc. as a 
carrier is also considered is acquired, it is thought that the gradual release effectiveness that it 
is desirable for natural diffusion is not acquired even if the isoelectric point makes it involve in 
gel in the protein below neutrality like G-GSF. 

[0007] Moreover, although there is an application for patent No. 1 77548 [ 2001 to ] for which 
these people applied as advanced-technology reference on June 11, Heisei 13, there is no 
publication about G-GSF in this reference. 
[0008] 

[Problem(s) to be Solved by the Invention] Thus, though G-GSF is one of the cytokine by which 
clinical use is carried out most, the present condition is that the pharmaceutical preparation 
which maintains blood drug concentration for several days is not developed. Then, this invention 
is easy, and moreover, by the manufacture approach of high yield, it aims at offering the particle 
pharmaceutical preparation of the water-insoluble nature which holds drug effect for several 
days in the living body according to the gradual release effectiveness while stabilizing G-CSF by 
precipitate-ization. 
[0009] 

[Means for Solving the Problem] this invention persons tried development of the gradual release 
pharmaceutical preparation according [ a granulocyte colony-stimulating factor (G-GSF) ] to the 
precipitate nature particle paying attention to a metal ion, for example, calcium ion, and coming 
out and forming precipitate. As mentioned above, it was easy to dissolve precipitate of only 
protein and polyvalent metal ion, and it was expected that the gradual release effectiveness 
expected if it remains as it is was not acquired, and the experiment which this invention persons 
conducted was also actually checked. 

[0010] Then, this invention persons tried making precipitate with the metal ion of G-GSF contain 
the protein which thinks whether it is effective to add the matter of precipitate nature to the 
constituent of precipitate further as an approach of suppressing the dissolution of such 
precipitate that consists of G-GSF and a metal ion, and combining a metal ion is known, and 
does not almost have drug effect, for example, a human serum albumin, gamma globulin, etc. In 
this case, it is important to choose the polyvalent metal ion which can precipitate both G-GSF 
and such protein. Since a human serum albumin and gamma globulin did not form precipitate in 
calcium ion, this invention persons actually investigated precipitate formation about each ion of 
calcium, zinc, copper, iron, aluminum, tin, and nickel on some polyvalent metal ion and a concrete 
target. As a result, with calcium, iron, aluminum, and nickel, precipitate was not caused at all but 
it turned out that zinc ion is the most desirable. In order zinc acetate or a zinc chloride is 
desirable and to gather the yield of precipitate as a salt to be used, zincky concentration was 
understood that 5 or more mMs are desirable. G-GSF was able to be settled 95% or more with 
the zinc ion of the concentration of 5 or more mMs. 

[0011] Furthermore, by adding an acid mucopolysaccharide object in this invention, the above- 
mentioned mixed protein could be precipitated still more efficiently, and it found out that 
sustained-release improved further. Although there are chondroitin sulfate, hyaluronic acid, 
heparin, a heparan sulfate, dermatan sulfate, keratan sulfates, these salts, etc., chondroitin 
sulfate and its salt of the mucopolysaccaride are the most desirable. 

[0012] For example, although it precipitated about 80 to 90% with the zinc chloride of lOmM(s) in 
20 mg/ml gamma globulin, it checked that 99% precipitated by adding chondroitin sulfate. 
Moreover, it was able to be made to precipitate 95% or more in a lOmg [/ml ] human serum 
albumin by adding chondroitin sulfate in the zinc chloride of 20mM(s), although precipitate is 
about 10%. 

[0013] In addition, although adding serum proteins if needed to protein or a peptide etc. which 
has biological activity is indicated by said reference (application for patent No. 177548 [ 2001 
to ]), it is indispensable to produce the precipitate to which making zinc ion and protein without 
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the main drug effect which forms precipitate contain surely raised the gradual release 
effectiveness to precipitate of G-CSF. the below-mentioned IL-2. ETANASEPUTO or an 
antibody, and zinc ion like the above-mentioned in this invention. 

[0014] Thus, this invention persons resulted [ that gamma globulin a human serum albumin, etc. 
and an acid mucopolysaccharide object are added further precipitate formation is promoted by 
those interactions in the approach of making new precipitate forming, and G-CSF can be settled 
99% or more in a solution including precipitate by the zinc ion of G-CSF, and ] in a header and 
this invention. This precipitate is sufficient fineness to pass along a hypodermic needle, and is 
usable as injections. 

[0015] Furthermore, it was checked in the experiment using a mouse that the gradual release 
effectiveness in the living body also increases very much, and gamma globulin and the 
effectiveness of human serum albumin precipitate formation of having added the acid 
mucopolysaccharide object not only raise the yield of the precipitate formation by the zinc ion of 
G-CSF, but completed this invention. 

[0016] This invention is characterized by making precipitate form between pH 4.5-8.5. That is. 
since it is pH near neutrality, it can manufacture, without spoiling the activity also in protein 
which loses activity by extreme pH like G-CSF. Furthermore, it is characterized by including G- 
CSF in precipitate at a high rate. On the optimal conditions, it is 99% or more. 
[0017] Although it is possible to also make precipitate form without caring about the sequence of 
adding each constituent as for the water-insoluble nature sustained-release constituent of this 
invention, in order to include G-CSF in precipitate by high yield, it is desirable for a 10- 
lOOOmicrog [/ml ] G-CSF solution to settle G-CSF first with the zinc acetate or the zinc 
chloride of the last concentration of 5 or more mMs. Next, it is desirable to make the water- 
insoluble nature sustained-release constituent of this invention from adding chondroitin sulfate 
so that the last concentration may be set to 0.5 - 20 mg/ ml and it may become the last 
concentration of 1 / 2 - 1/100 to a human serum albumin and albumin. 

[0018] Furthermore, after hardening precipitate by performing centrifugal actuation, in the water 
solution containing zinc ion, it re-suspends and can also use. Furthermore, with water for 
injection, what added the mannitol etc. and was freeze-dried is re-suspended in suspension, and 
can be used for it. Precipitate was melted to EDTA, electrophoresis of the conditions of not 
denaturalizing was performed, and it was checked that G-CSF has not caused denaturation 
during precipitate creation. Moreover, with the freeze-dried pharmaceutical preparation, it was 
checked at 37 degrees C that one-month or more G-CSF has not denaturalized. The G-CSF 
pharmaceutical preparation of this invention can be prescribed for the patient by subcutaneous 
injection or the intramuscular injection. In order that not only maintaining the drug effect ten 
days or more by one administration but its dose might maintain the drug effect in a mouse, 1/10 
or less [ of the amount of G-CSF used by administration every day ] was enough as the G-CSF 
pharmaceutical preparation of this invention. Moreover, the G-CSF pharmaceutical preparation 
of this invention maintained the drug effect the 6th day or more by one administration in the rat, 
and in order to maintain the drug effect, 1/3 or less [ of the amount of G-CSF used by 
administration every day ] was enough as the dose at that time. 

[001 9] The gradual release pharmaceutical preparation by the manufacture approach of this 
invention is applicable to protein or a peptide with the drug effect which makes not only G-CSF 
but zinc ion. and precipitate. For example, the recombination object protein preparation which 
attached hirudine, interieukin-2 (IL-2), ETANASEPUTO, a monoclonal antibody, protein with 
gamma-carboxyglutamic acid, and a His-tag is contained. The factor which shows drug effect 
especially in a minute amount is desirable. 

[0020] For example, that which formed the monoclonal antibody into gradual release 
pharmaceutical preparation by the approach of this invention showed the same gradual release 
effectiveness as G-CSF in the experiment of in vitro. Moreover, although IL-2 precipitated with 
the zinc chloride, it was checked that the way in which added a human serum albumin and 
chondroitin sulfate and precipitate was made to form is included more in precipitate. 
[0021] 

[Example] The example of this invention is explained below. 
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(Example 1 of a trial) 20nnicro (chlorination tin, an aluminum chloride, a copper chloride, ferric 
chloride, a zinc chloride, a calcium chloride, nickel chloride) of 500 metal salts t of mM(s) was 
added to SOOmicro of attempt 1 SOmicrog of precipitate creation with various metal ions of G- 
CSF/ml G-CSF (Chugai Pharmaceutical) solutions I, it put after churning, and precipitate 
formation was checked by viewing. Precipitate was formed to all six kinds of metal salts. 
[0022] (Example 2 of a trial) 20micro (chlorination tin, an aluminum chloride, a copper chloride, 
ferric chloride, a zinc chloride, a calcium chloride, nickel chloride) of 500 metal salts I of mM(s) 
was added to the lOmg [/ml ] effectiveness human gamma globulin (sigma company) or SOOmicro 
of lOmg [/ml ] human serum albumin (sigma company) solutions I which human gamma globulin, 
and the attempt and mucopolysaccaride of various metal ion formation of a human serum 
albumin give to precipitate formation, it put after churning, and precipitate formation was 
checked by viewing. Both protein became cloudy by addition of chlorination tin and a zinc 
chloride. When 20 moremg [/ml ] chondroitin sulfate was added in these solutions, precipitate 
was checked with all solutions other than a calcium chloride addition solution. About chlorination 
tin and a zinc chloride, it became cloudy still more strongly. Moreover, precipitate of an aluminum 
chloride, ferric chloride, and a nickel chloride addition solution was not uniform precipitate about 
an aluminum chloride and ferric chloride weakly. It turned out that zinc is the optimal as a metal 
ion which settles gamma globulin and a human serum albumin from a result. 
[0023] 0.5M zinc chloride (pH5.4), respectively to 500micro [ of gamma globulin of 20mg/ml of 
precipitate creation by the zinc chloride and chondroitin sulfate of gamma globulin ] (sigma 
company) I 20, (Example 3 of a trial) 10, 5, 2, and the thing that added lOmicro of 0.5M zinc 
chlorides I and 160micro [ of 20mg //ml / chondroitin sulfate ] I to what was added, and 
SOOmicro [ of 1 or 0.5micro I (20-0.5mM) 20mg //ml / gamma globulin ] I were left in the room 
temperature for after [ churning ] 5 minutes. Next, atHong-intervals alignment separation was 
carried out by about 10,000 x g for 10 minutes, and the gamma globulin concentration of 
supernatant liquid was measured by the coloring method using a Protein Assay reagent (Bio- 
Rad). 

[0024] The amount of precipitate of gamma globulin increases as are shown in Table 1 , and zinc 
chloride concentration becomes high. Moreover, chondroitin sulfate is promoting precipitate 
formation. 
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[0025] (Example 4 of a trial) the solution which mixed milli Q water or 200micro [ of lOmg //ml / 
hyaluronic acid ] I at SOOmicro [ of precipitate 20mg //ml / creation gamma globulin ] I by the 
zinc chloride and hyaluronic acid of gamma globulin, and was set to 500microl — a 0.5M zinc 
chloride (pH5.4) — 20, 10, and 5 — 2 or Imicrol (20-1 mM) in addition, it was left for 5 minutes in 
the room temperature after churning. Next, the gamma globulin concentration of supernatant 
liquid was measured by the coloring method using a Protein Assay reagent (Bio-Rad) by about 
10,000 xg(s) after 4 degrees 0 and 30-minute alignment separation at long intervals. As shown in 
Table 2, hyaluronic acid as well as chondroitin sulfate promoted precipitate formation of the 
gamma globulin by the zinc chloride. 
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[0026] 20mg [/ml ] chondroitin sulfate (Wako Pure Chem) to gamma globulin and 200mioro [ of 
20mg // ml / ratio-of"Concentration gamma globulin of chondroitin sulfate ] (sigma company) I in 
gamma globulin, zinc, and chondroitin sulfate precipitate lOOmicrol (2:1), (Example 5 of a trial) 
SOmicrol (4:1), 25microl (8:1), 12.5microl (16:1), or lOmg [/ml ] chondroitin sulfate 40microl (10:1). 
20microl (20:1), Smicrol (50:1), 4microl (100:1). or Img [/ml ] chondroitin sulfate Smicrol (500:1), 
4microl (1000:1) was mixed, 0.5M zinc chloride (pH5.4) was Smicrol Added to the solution set to 
400microl with milli Q water, and it was left for 5 minutes at the room temperature. Next, at- 
long^intervals alignment separation was carried out at about 10,000 xg(s) and 4 degrees C for 10 
minutes, and the gamma globulin concentration of supernatant liquid was measured by the 
coloring method using a Protein Assay reagent (Bio-Rad). In 90% or more of the result, the ratio 
of gamma globulin and chondroitin sulfate had precipitated in 2-100:1. Moreover, the time of 
ratios being 8-20:1 had precipitated most. 

[0027] (Example 6 of a trial) in addition, it was referred to as SOOmicrol with milli Q water, and 
was left for 10 minutes at 37 degrees C after churning so that 0.5M zinc acetate (pH6.0) might 
be used for lOOmicro [ of precipitate creation 50 mg/ml human serum albumins ] (sigma 
company) I of the zinc acetate of a human serum albumin, and chondroitin sulfate and zinc 
concentration might serve as 1,5, 10, 15, and 20mM. Since it became cloudy, at-long^intervals 
alignment separation was carried out by about 10,000 xg(s) for room temperature 10 minutes, 
and the concentration of the human serum albumin of supernatant liquid was measured by the 
coloring method using a Protein Assay reagent (Bio-Rad). The percentage of the human serum 
albumin which precipitated by all zinc concentration was only 2 - 10%. Next, 50mg [/ml ] human 
serum albumin (sigma company) lOOmicrol It adds so that zinc concentration may serve as 1, 5, 
1 0, 20, and 40mM using 0.5M zinc acetate (pH6.0). It prepared in the solution of SOOmicrol using 
20mg [/ml ] chondroitin sulfate and Miri Q, and was left for 10 minutes at 37 degrees C after 
churning so that the concentration of chondroitin sulfate might become [ ml ] by each zinc 
concentration in 0.5, 1 and 2.5, and 5 or lOmg /. Since precipitate was formed, the albumin 
concentration of supernatant liquid was measured by the coloring method using a Protein Assay 
reagent (Bio-Rad) after 1 0-minute alignment separation at long intervals at about 1 0.000 xg 
room temperature. As shown in Table 3, 1 mg [ ml ] /, i.e., human serum albumin:chondroittn 
sulfate, has 20mM(s) and the best amount of chondroitin sulfate by the concentration of 10:1, 
and zinc concentration precipitated. 
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[0028] (Example 1) 103micro of elution test G-CSF(150microg/(ml)) 20microl in the creation of 
precipitate gradual release pharmaceutical preparation and in vitro of G-CSF by the human 
serum albumin of G-CSF, zinc acetate, and chondroitin sulfate mixture, zinc acetate (0.5M) 
12microl, and milli Q water I was made to mix and suspend, human serum albumin (20mg/(ml)) 
ISOmlcrol and ISmicro [ of chondroitin sulfate ] (20mg/(ml)) I were added further, and it put for 
10 minutes at 37 degrees C after churning. After a 10-minute alignment at long intervals and 
supernatant liquid were re-suspended at about 10,000 xg(s) and a room temperature by 
20mM zinc acetate of 1 SOmicrol, 0.5M carboxymethyl cellulose, and 5% mannitol, and it 
considered as gradual release pharmaceutical preparation. Moreover, control used 20microl G- 
CSF (150microl./(ml)) as 1 SOmicrol solution with milli Q water. The elution test of G^CSF from 
precipitate was performed using the 24 well-cel culture insertion system (falcon company). After 
paying the sample of 1 OOmicrol to the insertion with the film with a pore size of 3 micrometers, 
the insertion was put into the well of 900microl into which BSA and PBS went 0.3%, and it 
swayed with the shaker. The insertion was moved and changed into a new well for every hour, 
the quantum of G-GSF eluted in the well through the film of an insertion was carried out by 
EUSA, and the elution volume was integrated for every hour till 8 hours. As shown in drawing 1, 
it was shown that the addition elution volume from precipitate 8 hours after has the gradual 
release effectiveness considerably at about 5%. 

[0029] (Example 2) after adding the 0.5M zinc acetate of 20microl, and the 20mg [/ml ] 
chondroitin sulfate of 25microl to 150microg [ the moving state in blood of G-CSF in a G~OSF 
gradual release pharmaceutical preparation administration normal mouse, and ] of 167micro of 
drug effect I/ml G-CSF (Chugai Pharmaceutical), lOOmicro [ of 50mg //ml / human serum 
albumins ] I and 188micro of water for injection I were added and agitated, and it was left for 5 
minutes at 37 degrees 0. Supernatant liquid was thrown away after 10-minute alignment 
separation at long intervals by about 1 0,000 xg(s), and precipitate was suspended in 20mM zinc 
acetate of 250microl, and 5% mannitol solution of 0.5% carboxymethyl-cellulose content. The 
intramuscular injection of the lOOmicro of this suspension I was carried out to three normal mice 
(C3H) with a weight of about 25g. lOOmicro [ of 50mg //ml / human serum albumins ] I and 
1 17micro of water for injection I were added to ISOmicrog of 33microl/ml G-CSF as control, and 
the intramuscular injection of the 1 0Omicrol of the solution made into the mannitol 5% was 
carried out to three normal mice (C3H) with a weight of about 25g. Collecting blood before 
administration on 1,2, 3, 4, 5, 6, 7, 8, 9, 10, 1 1, and the 14th [ after / administration / 4 hours, 
and ], the moving state in blood of G-CSF was measured by EUSA till the 6th, and measured the 
white blood cell count in the erythrocytometer as drug effect till the 14th. Although what 
prescribed G-CSF itself for the patient existed in blood considerably after 4 hours as shown in 
drawing 2, 24 hours after was below limit of detection. Compared with it, the direction of gradual 
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release pharmaceutical preparation existed in blood by several 100 pg(s)/ml concentration six 
days after. The effectiveness of making a leucocyte increasing for 1 1 days about drug effect was 
maintained. 

[0030] (Example 3) Creation, its drug effect and stability G-CSF(150microg/(ml)) 1,334ml of 
freeze-drying G-CSF gradual release pharmaceutical preparation. 0.8ml (0.5M) of zinc acetate, 
and 12.866ml of water for injection were mixed, after churning, 1ml of 20mg [/ml ] chondroitin 
sulfate and 4ml of 50mg [/ ml ] human serum albumins were added, they were agitated, and it was 
left at 37 degrees C for 10 minutes. Supernatant liquid was re-suspended by **** and 18ml 
20mM zinc acetate after the 10-minute alignment at long intervals in about 10,000 xg(s), and the 
1g mannitol was added and agitated. 1.2ml poured distributively and freeze-dried at a time to the 
vial, agitating. Subcutaneous injection of the 300micro of the solutions I which made the 
lyophilized products set at 37 degrees C for two weeks suspend by the carboxymethyl cellulose 
or 1ml of water for injection 0.5% was carried out to about 25g mouse. It collected blood before 
administration on 1,2, 3, 4, 5, 7, 8, 9, 10, and the 1 1th after administration, and the white blood 
cell count was measured in the erythrocytometer. As shown in drawing 3, in both lyophilized 
products, drug effect was observed for ten days. G~CSF freeze-dried to the vial was kept for 
one month at 37 degrees C, precipitate was melted by 1ml EDTA (lOOmM), native 
electrophoresis of the 1 0microl was carried out using the multi-gels 2/1 5 (the 1 st chemistry), 
and the denaturation of G-CSF, decomposition, condensation, etc. were investigated by 
detecting G-CSF by the argentation and the after [ waste turn BUROTINGU ] anti-G-CSF 
antibody. Consequently, the mobility in the electrophoresis of G-CSF of pharmaceutical 
preparation did not change at all, and a band which originates in decomposition or condensation 
was not accepted. The result showed that G-CSF lyophilized products were very stable. 
[0031] (Example 4) after adding the 0.5M zinc acetate of 20microl, and the 20 mg/ml chondroitin 
sulfate of 25microl to 780microg of 32micro of drug effect I of G-CSF in G-CSF gradual release 
pharmaceutical preparation administration normal rat/ml G-CSF (Chugai Pharmaceutical), 
lOOmicrol and 323micro of water for injection I were added, the 50 mg/ml human serum albumin 
was agitated, and it was left for 5 minutes at 37 degrees C. Supernatant liquid was thrown away 
after the 10-minute alignment at long intervals by about 10,000 xg(s). and precipitate was 
suspended in 20mM zinc acetate of 500microl. and 5% mannitol solution of 0.5% carboxymethyl- 
cellulose content. Subcutaneous injection of the 200micro of this suspension I was carried out to 
two normal rats (Wister) with a weight of about 120g. It carried out subcutaneous injection of 
25microg [ a single time and ]/ml G-CSF and the 200micro of the 5% mannitol liquid I of 10 
mg/ml human serum albumin content at a time for the precipitate suspension (vehicle) which 
does not contain G-CSF as contrast to two normal rats (Wister) with a weight of about 1 20g 
every day on the 5th. It collected blood before administration on 1,2, 3, 4, 6, 7, and the 8th after 
administration, and the white blood cell count was measured in the erythrocytometer as drug 
effect till the 8th. Although the white blood cell count returned to the basis when the thing of 
every day administration of contrast stopped administration, as shown in drawing 4 , gradual 
release pharmaceutical preparation was maintaining the effectiveness of making a leucocyte 
increasing for six days by one administration. 

[0032] (Example 5) 180micro of elution anti-TNF antibody (10mg/(ml)) 25microl in in vitro of the 
zinc ion of an anti-TNF antibody and the anti-TNF antibody from human serum albumin 
chondroitin sulfate mixing precipitate, zinc chloride (0.5M) 20microl, and milli Q water I was 
mixed, and it stirred, human serum albumin (20mg/(ml)) 250microl and 25micro [ of chondroitin 
sulfate ] (20mg/(ml)) I were added and stirred further, and it put at 37 degrees C for 10 minutes. 
After 10-minute alignment separation at long intervals and supernatant liquid were re-suspended 
at about 10,000 xg(s) and a room temperature by 20mM zinc chloride content 0.5M 
carboxymethyl cellulose of ^^^^ and SOOmicrol, and it considered as gradual release 
pharmaceutical preparation, moreover, control — 1 0microl — it considered as the solution which 
added anti-TNF (10mg/(ml)) and 180microl human serum albumin (20mg/(ml)). The elution test 
of the anti-TNF antibody from precipitate was performed using the 24 well-cel culture insertion 
system (falcon company). After paying the sample of lOOmicrol to the insertion with the film with 
a pore size of 3 micrometers, the insertion was put into the well of SOOmicrol into which BSA 
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and PBS went 0.3%, and it swayed with the shaker. The insertion was moved and changed into a 
new well for every hour, the quantum of the anti-TNF antibody which has taken out to the well 
through the film of an insertion was carried out by ELISA, and the elution volume was integrated 
for every hour till 8 hours. As shown in drawing 5 , it was shown that the elution from precipitate 
8 hours after has the gradual release effectiveness considerably at 10% or less, 
[0033] (Example 6) 46micro of formation IL-2(1 OOmicrogAmI)) SOmicrol, zinc chloride (0.5M) 
4microl, and milli Q water I of precipitate containing the precipitate formation and the human 
serum albumin by the zinc chloride, and chondroitin sulfate of IL~2 was mixed and stirred, and it 
was left in the room temperature for 10 minutes. Recovery and precipitate melted supernatant 
liquid by 50mM EDTA of lOOmicrol by about 10,000 xg(s) after room temperature 10-minute 
alignment separation at long intervals. Moreover, IL-2(100microg/(ml)) SOmicrol and 4micro 
(0.5M) of zinc chlorides I were mixed, and after stirring, 21 micro of chondroitin sulfate (20mg/ 
(ml)) Smicrol, human serum albumin (50mg/(ml)) 20microl, and milli Q water I was mixed, and it 
stirred again, and was left for 10 minutes. Recovery and precipitate melted supernatant liquid by 
50mMEDTA(s) of lOOmicrol after the lO-minute alignment at long intervals by about 10,000 xg 
(s). lOmicro of liquid I which melted these supernatant liquid and precipitate was mixed with the 
electrophoresis sample processing liquid of lOmicrol, and SDS electrophoresis was performed 
using the multi-gels 10/20 (the 1st chemistry). Coomassie brilliant blue staining was performed 
and IL--2 were detected. In which conditions, IL-2 were detected in the direction of precipitate 
and they were not detected by the result in the direction of supernatant liquid. This shows that 
the formation of gradual release pharmaceutical preparation is possible by the approach as G-- 
CSF that IL-2 are the same. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPl are not responsible for any 
danages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing having shown the elution of G-CSF compared with the solution of G- 
CSF in the experiment of in vitro from the pharmaceutical preparation of an example 7. 
[Drawing 2] It is drawing showing transition of the blood drug concentration of G-CSF after an 
intramuscular injection, and change of the white blood cell count of a mouse for the 
pharmaceutical preparation of an example 8 to a mouse. 

[Drawing 3] When the lyophilized products of an example 9 are administered hypodermically to a 
mouse, it is drawing showing that drug effect is maintained by gradual release of G-CSF. 
[Drawing 4] It is drawing in which injecting hypodermically [ of a rat ] with the pharmaceutical 
preparation of an example 10, and showing the comparison of drug effect with every day 
administration of a G-CSF solution as contrast. 

[Drawing 5] It is drawing having shown the elution of an anti-TNF antibody compared with the 
solution of an anti-TNF antibody in the experiment of in vitro from the pharmaceutical 
preparation of an example 7. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
daaages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 
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[Drawing 2] 
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[Draw ing 3 ] 
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[Drawing 5] 
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